Blood pressure was measured in a birth cohort of 5362 subjects at the age of 36. The prevalence of hypertension in men (blood pressure greater than 140/90 mm Hg) was almost twice that in women, although women received treatment more often. Deaths of fathers of subjects from hypertensive and ischaemic heart disease were associated with significantly higher mean systolic and diastolic pressures in both sexes. Cigarette smoking was not strongly associated with blood pressure in men and not associated at ali in women. Of the social factors, low social class of family of origin was associated with high blood pressure in both sexes; but the strongest association was with current body mass, and birth weight also contributed.
Introduction
The rise in blood pressure with increasing age characteristic of urbanised countries is variously attributed to combinations of diet, smoking, exercise habits, obesity, and psychological tension and stress.' 2 Whatever the combination of factors, however, it seems generally accepted that their influence is slow and perhaps cumulative in effect.
Longitudinal and follow up studies of patients with high blood pressure, associated disorders, and probable predisposing conditions have been carried out in both Europe and North America.'-M ost of these studies began when the populations studied were aged over 40, after the time when the slope of the rise in blood pressure first becomes steeper and habits more entrenched.7 '8 In most of these investigations men only were studied, and all the studies relied on recollection for data from the years before the studies started. Britain, however, has a unique national birth cohort study, which is a population sample of both men and women now aged 39. Data on many factors thought to be associated with increased risk of cardiovascular illness have been collected throughout the lives of all participants in the study, and when the subjects were aged 36 information was collected on blood pressure, pulse rate, diet, smoking, body mass, exercise, and stress.
We report the population distribution of blood pressure in the men and women in the cohort at the age of 36 and the association of blood pressure with contemporary and earlier social and family factors, body mass, and cigarette smoking.
Methods
The prospective study reported here is the Medical Research Council National Survey of Health and Development. The study population comprised 5362 subjects born in one week ofMarch 1946 in England, Wales, and Scotland and included all single, legitimate births to wives of nonmanual and agricultural workers and a randomly selected -one in four sample of single, legitimate births to manual workers. 9 The effect of sampling was compensated for in the data by weighting the results for randomly selected members of the study population by a factor of four. During childhood and adolescence the cohort was contacted every two years or less and in adult life about every five years. Data were collected by health visitors, teachers, school doctors, and nurses during the early years and by interviewers and nurses in adult life. At each contact collection of data was as thorough as possible and usually included medical, psychological, social, occupational, and family information. Losses through death and emigration reduced the sample to 3322 at age 36, which was 85-7% of the sample still resident in England, Wales, and Scotland. Comparisons with other data and subjects born in the same week but who were not followed up showed that the cohort was still representative of native born men and women of that generation. '9 Information on blood prcssurc, current smoking habits, and body mass reported here was recorded in the interviews conducted when subjects were aged 36, at which data were collected by 56 nurses trained by the survey staff. Many of the nurses had already acted as fieldworkers in the Medical Research Council's mild hypertension trial and had used the random zero sphygmomanometer to record diastolic (phase V) blood pressure. All 56 nurses were trained using tapes of Korotkoff sounds to ensure that systolic and diastolic (phase V) end points were recorded accurately. Blood pressure was measured twice in 99 4% of the population visited, each time on the left arm using a Hawkesley random zero sphygmomanometer and a regular size (12x23 cm) upper arm cuff. Measurements were taken at the end of an interview during which the subject had been seated for a median of 100 minutes. Systolic and diastolic (phase V) blood pressures were recorded, as well as time of day and ambient room temperature. Findings reported in this paper used the second reading of blood pressure.
Maxwell et al showed that a cuff of inappropriate size for arm circumference may cause bias in readings of blood pressure, particularly in obese subjects, and found the regular cuff, as used in this study, to be more sensitive to changes in arm circumference than either the large arm cuff (15 x 33 cm) or the thigh cuff (18 x 36 cm); they noted underestimations of pressure with small arm circumference and overestimations with large circumference. 20 We therefore used the correction factors devised by Maxwell et al, which were 32 -(1-05 x arm circumference in cm) for systolic blood pressure and 22 -(0-72 x arm circumference in cm) for diastolic blood pressure.
Height was measured in cm to the nearest 0 5 cm below, and weight in kg to the nearest 0 5 kg below. Body mass was computed using the body mass index (weight/height2\. Type and quantity of cigarettes smoked were recorded to calculate intakes of tar, nicotine, and carbon monoxide using information supplied by the Department of Health.2' Pregnant women (30) were excluded from this analysis, and a further 32 subjects were excluded because of inconsistencies in measurements. Table I shows that systolic and diastolic blood pressures in men were higher than those in women in both the observed and the weighted populations; differences in observed means were also statistically significant (systolic: t= 10-21, p<0-001; diastolic: t= 7 58, p<0 001). Maxwell 20 (1-2)
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17 (1-0) 22 (1-4) tThese subjects are also included in the first category. ,df= x,p<O-001 t=2-10,df=-,p<0-05 t=2-%, df=-, p<O-Ol t=2-47, df= , p<O-02 was made using reports ofdeaths ofparents made by members of the study at the age of 36, which were checked with death certificates. Deaths of fathers from hypertensive and ischaemic heart disease (International Classification of Disease codes27 401-5, 410-4) amounted to 373 (13-6%), but deaths of mothers from these causes were relatively few (104) and therefore were not analysed. Men and women whose fathers had died of these diseases had significantly higher mean systolic and diastolic blood pressures than those whose fathers were still alive (table III) . Mean blood pressures of those with fathers still alive compared with those of subjects whose fathers had died of other diseases were not significantly different. The true association of parental circulatory illness with children's blood pressure remained unclear because of differences in the age and social class of the fathers; 3 1 5% of fathers were still aged 60 years or younger when their children were 36, and younger fathers were significantly more likely to be of manual social class.
SOCIAL FACTORS
Studies of blood pressure in men older than those in this study found that men in the lower social classes had significantly higher systolic and diastolic blood pressures than men in the non-manual social classes. 3 28 In this study, although mean systolic pressures in men were highest in lower social classes (as defined by the Registrar General), there was no significant difference in class among subjects of either sex whose blood pressure was 140!90 mm Hg or higher. There were no significant differences in social class between women related to mean systolic blood pressure or between men or women related to mean diastolic pressure.
A social class could not be recorded for 147 (9%) men because of insufficient information, but the 107 (6-6% of all men) who were known to be unemployed had systolic and diastolic pressures more like those of men in social classes IV and V than others. Blood pressures of employed men and women, however, were not significantly different from those of the unemployed, even when unemployment was the result of illness.
In comparison with a study of another population of British men aged 40-59 years social class differences in blood pressure in the present study were relatively small.' This may be because the population we studied was younger. If this were the reason, and there was not only an increase in blood pressure with increasing age9 29 but also an increase in difference between social classes in blood pressure with increasing age, then a more thorough investigation of social class would be required. In this study a more detailed investigation of social class was achieved by comparing the strength of associations with blood pressure of factors such as education, which are related to social class, and also by examining the association of change in social class with blood pressure.
The social circumstances of subjects' families of origin were determined using the social class of the father and the level of education achieved by each parent as an indicator of social group.0 Men who had grown up in families in the lowest social group-that is, those with least educated parents and fathers of manual social class (663)-had significantly higher mean systolic pressures (= 123-43 mm Hg) than those with fathers of non-manual social group and well educated parents (180) ( difference in blood pressure in women associated with employment status or educational achievement. Thus blood pressure in women was associated only with the social group of their family of origin.
CIGARETTE SMOKING
Roughly the same proportion of men and women reported that they were cigarette smokers at the age of 36 (34-10% and 33-5%, respectively), but more men than women smoked heavily (11-6% of men and 5 2% of women smoked more than 20 cigarettes a day) and fewer men than women had never smoked (1877% and 2866%, respectively).
Men who smoked had a significantly higher mean systolic pressure than men who did not smoke (t=2-49, df=x, p<0-02), but there was no difference in mean diastolic pressures. In women there were no significant differences in blood pressure between current smokers and non-smokers. No significant association of current blood pressure with history of smoking during the preceding 16 years existed among men or women, whether they were current smokers or not.
In men who smoked diastolic pressure rose significantly as the number of cigarettes smoked daily increased (analysis of variance, F=4-58, p<005), but for women there were no significant associations with the number of cigarettes smoked. Men and women of manual social class who had jobs, however, had significantly higher daily doses of tar, carbon monoxide, and nicotine (p<0-01) (estimated in mg/day) because of their choice of cigarettes. Men and women who were not employed had doses of tar, carbon monoxide, and nicotine that did not differ significantly from those of the manual class of the same sex.
Multiple regression analysis showed that in men estimated daily doses of tar and nicotine were each significantly and independently associated with svstolic blood pressure but not with diastolic. There were no significant associations of these components with systolic or diastolic pressure in women.
OTHER FACTORS
Birth weight was inversely associated with systolic but not diastolic pressure in men (analysis of variance p<001) and women (p<O005).
In men mean body mass at the age of 36 rose from 23-8 in those who weighed less than 2721 g (6 lb) at birth (78), to 25-1 in those whose birth weight was 4535 g (10 lb) or more (61) (analysis of variance: F=19 73, p<0-001). This trend was also found, but less significantly so, in women (F=3-92, p<0 05).
In both men and women mean systolic and diastolic blood pressures rose significantly with increasing body mass, as expected (table IV) been obese the higher their systolic and diastolic pressures. The same tendency was also found in men's systolic pressure, but in neither sex was this statistically significant.
The association of both systolic and diastolic pressure with parity was essentially reverse J shaped, although statistically significant differences were found only for systolic blood pressure in an analysis of variance (F=3 06, p<005). Blood pressure was highest in nulliparous women aged 36 (n=210, mean systolic 119 58 mm Hg, mean diastolic 76 61 mm Hg), followed by those who had had three or more children (n=448, mean systolic 117 14 mm Hg, mean diastolic 75 18 mm Hg), and lowest in women who had had two children (n=731, mean systolic 116 59 mm Hg, mean diastolic 74-69 mm Hg).
Only 82 women (5 1%) reported taking oral contraceptives at the age of 36, and this was taken to be under-reporting. When they were matched with women known to have been sterilised, however, there were no significant differences in means of either systolic or diastolic pressures, even when controlled for parity.
COMBINED EFFECTS OF ASSOCIATED FACTORS
Body mass, cigarette smoking, and blood pressure were each associated with the social factors. As Rose and Marmot hypothesised, the likelihood of being a non-smoker increased significantly with level of education in both men and women (p<0001), and the number of cigarettes smoked increased significantly the lower the social class in men (p<0001), but not in women. 4 Men who had changed social class tended to have assumed the habits of the classes they had joined. Similarly, overweight and obesity were much more prevalent in the manual social classes and those with lowest educational achievement, and body mass index and birth weight were also associated with each other.
Stepwise multiple regression analyses were therefore used to test the degree of independence of association of the variables associated with blood pressure in each sex. As the estimates of intakes of nicotine, carbon monoxide, and tar were highly correlated with one another (r=0 99 at the least), a preliminary regression analysis was used to establish the precedence of tar intake as the prime factor associated with systolic blood pressure in men. Table V shows that in both sexes and for both measures of blood pressure the contribution of social factors was found not to be significant after the effects of other factors, particularly current body mass and father's death from hypertensive or ischaemic heart disease, had been taken into account. When men and women who were receiving pharmacological treatment for hypertension were excluded from the analyses in table V the variables shown remained significantly associated with blood pressure, except in the case of diastolic pressure in women, where father's death was no longer significant. This suggests that those receiving treatment may have been predisposed genetically to hypertension.
Discussion
Differences in blood pressure between the sexes may have been partly the result of such apparently protective biological factors as endogenous sex hormones in women, but this was not estimated in our study. Prevalence of hypertension in men was almost twice that in women, but women were much more likely to be aware that they had the condition, and, as expected, to be receiving treatment. Differences between the sexes in types of employment, smoking habits, and body mass may also be important as shown in this study and elsewhere."
Social class was significantly associated with blood pressure, which may reflect differences in psychological factors5 36 37 and habits.31 39 Association with the social class of family of origin may also indicate long term effects of class differences in diet and exercise, which are probably offset to an extent by educational achievement, as we have also found in cigarette smoking.
The relatively modest association of current cigarette smoking (in the form of estimated daily intake of tar) with systolic pressure and the absence of an association of blood pressure with history of smoking were not entirely surprising, despite the known association of smoking with coronary heart disease. Members of this relatively young population, comprising a cohort born considerably later than most others reported, may have been less inclined to smoke heavily, because of the general population trend towards a reduction in smoking at younger ages. Recent studies show the need to take alcohol consumption into account when investigating blood pressure and smoking,"' and this will be possible later.
Current body mass was particularly important. This may also be subject to period effect, since the period during which members of the study grew up was characterised in Britain by a steady growth in the standard of living and purchasing power and a diet in which the proportion of energy derived from fat has continually increased. 4' 42 Certainly men in the study experienced a considerable increase in overweight and obesity between the ages of 26 and 36. Forthcoming analyses will examine the association of blood pressure with psychological indicators and reported experience of stress and with dietary and exercise habits.
We hope to measure blood pressure in this population again later to investigate individual rates of change in blood pressure in relation to this first measurement' and to examine change in blood pressure with age and length of exposure to risk factors. We hope particularly to discover whether women who at 36 experienced those factors associated with high blood pressure in men will have the highest and fastest rising blood pressures after the menopause and the consequent end of the apparent controlling effect of sex hormones on blood pressure.
The need for national data on secular trends in blood pressure is evident in the light of US findings,22 and the two younger British birth cohorts should, in due course, be able to supply some of the appropriate information.4" SHORT REPORTS Helping people to stop smoking: randomised comparison of groups being treated with acupuncture and nicotine gum with control group
The two treatments most often studied in helping people to stop smoking are acupuncture' 2 and nicotine gum. 34 We report the results of a randomised trial comparing the efficacy of these treatments with that of a control treatment over 12 months of follow up.
Subjects, methods, and results
We advertised among the general public asking for volunteers to participate in the trial. Although a recent poll reported that almost half the smokers in France wished to stop smoking, we had to contact nearly 35000 smokers to enrol 651
No (%) ofex-smokers one and 13 months after entry to study by treatment group participants. Adults smoking at least five cigarettes a day were eligible. We excluded women who were pregnant or breast feeding and people with gastric ulcers or a history of heart disease. Treatment (acupuncture, nicotine gum, or a control treatment) was allocated by balanced randomisation, each group receiving three one hour sessions of group therapy during the first month. In the group given acupuncture the needles were placed bilaterally for 30 minutes at the "shuai gu" and "qiuhou" points. In the group given nicotine gum 105 pieces of gum, each containing 2 mg nicotine, were distributed to each participant. Subjects in the control group were given minimal intervention, consisting of a cigarette case with a lock controlled by a time switch, which they could regulate at will.
The criteria for success were the proportion of people who had completely stopped smoking one and 13 months after entering the study and evolution of this proportion.
Subjects who claimed to have stopped smoking were followed up by post every three months after stopping. Those still smoking after one month were not followed up afterwards and were counted as failures, as were non-respondents to mailings sent to those who did not attend the third group therapy session. Half of the ex-smokers were visited at home at one year and their expired carbon monoxide concentration measured (carbon monoxide breath kit, Catalyst Research Corporation). Concentrations greater than five parts per million were attributed to smoking. We estimated that 200 participants in each group were necessary to show a reduction in the prevalence of smoking after one month from 75% in the control group to 60% in the active treatment groups (a=5%, 3= 10%).
Altogether 224 subjects were given acupuncture, 205 nicotine gum, and 222 the control treatment. No significant difference was found between the three groups for sex, age, age at first cigarette, daily consumption, previous attempts to stop smoking, and frequency of inhalation. The proportion of non-respondents (about 6%) did not differ between the three groups. None among those whose exhaled concentration of carbon monoxide was checked was found to be smoking. The proportion of ex-smokers at one and 13 months was significantly lower in the control group than in the groups given acupuncture and gum (table). The evolution of this proportion throughout the follow up period showed no significant difference between the three groups.
Comment
The groups given acupuncture and nicotine gum showed a better response than the control group. The lack of difference between the two active treatments may have been due to a lack of power: the number of subjects was
